Tyrosine hydroxylase messenger RNA in the hypothalamus, substantia nigra and adrenal medulla of old female rats.
The effects of aging in the female rat were analyzed in terms of tyrosine hydroxylase (TH) gene expression and serum prolactin levels. The number of tuberoinfundibular dopaminergic (TIDA) neurons and the concentration of TH mRNA per cell was greater in 16- to 18-month-old rats than in 25-month-old rats. The amount of TH immunostaining was more intense in the median eminence of the 18-month-old rats compared to either younger or older rats. Plasma prolactin levels were moderately elevated in 18-month-old rats compared to 4-month-old rats, and extremely elevated in 25-month-old rats due to the occurrence of pituitary prolactinomas. There were no detectable changes in TH mRNA levels in the substantia nigra with age, whereas adrenal TH mRNA increased with age. We propose that prolactin initially exerts a stimulatory effect on the TIDA neurons as the rat ages, but eventually causes a loss in neuronal number and neuronal function as the pituitary prolactinoma secretes increased amounts of prolactin.